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Description 

J0001] The present invention relates to a method of 
automatically milking animals according to the preamble 
of claim 1. 

[0002] Such a method is known from EP-A-0639327. 
In this known method the milk production, independently 
of the lactation period, may be taken as a criterion for 
animal admission to the milk box. To this end, the milk 
yield of each animal is each time recorded in the mem- 
ory of the computer system, and there are provided 
means to give preferential treatment in admitting ani- 
mals to the milk box to animals having a higher average 
milk production than other animals, independently of the 
extent to which the lactation period has advanced. Noth- 
ing being said about the kind of criterion. 
[0003] The present invention aims at answering the 
question whether an animal, after having presented it- 
self again in (he milking parlour or near thereto, is to be 
milked again, on the basts of parameters deviating from 
those in the aforementioned known method. 
(0004] In accordance with the invention, for that pur- 
pose the method described in the preamble is charac- 
terized in that, the milk criterion is constituted in partic- 
ular by the number of animals (p) that should at least 
have been milked since the last milking run of this ani- 
mal, in order that the animal, after having presented it- 
self again in the milking parlour or near thereto, is to be 
milked again. 

10005] II has already been proposed by the applicant : 
in aD.eailiej^patent application.onlyjo milk an animal 
when since the previous milking run of this animal a min- 
imum number of other animals have been milked. In this 
earlier application it has been indicated that this mini- 
mum number can be established individually per animal, 
depending on the extent to which the lactation period of 
the animal presenting itself in the milking parlour or near 
thereto has elapsed (see: PCT/NL95/00207). 
[0006] In a concrete embodiment, this minimum 
number of animals (p) is a function of the relation {m,/ * 
m) between the quantity of milk (m x ) supplied by one 
animal by means of the milking robot in the period of 
time (T) and the quantity of milk (m) supplied on average 
per animal over a group of animals in said period of time. 
The functional relation between the minimum number of * 
animals (p) and the relation (m^/m) in an interval around 
the value p = 20 is approximately according to p = {6,94 
- 2,47.m„/m) 2 . In other words, whether an animal is to 
be milked again is individually determined for each an- 



which implement is provided with an animal identifica- 
tion system and means for establishing the quantity of 
milk yielded from each individual animal. The implement 
comprises a computer equipped so as to define, on the 
basis of the quantity of milk supplied by one animal by 
means of the milking robot in a fixed period of time and 
the quantity of milk supplied on average per animal over 
a group of animals in said period of time, a milk criterion 
that has to be met in order that the animal, alter animal, 
after having presented itself again in the milking parlour 
or near thereto, is to be milked again. The implement is 
characterized according to claim 5. The computer may 
additionally be equipped for executing the further afore- 
mentioned aspects of the method in accordance with the 
invention. 

[0008] For a better understanding of the invention and 
to show how the same may be carried into effect, refer- 
ence will now be made, by way of example, to the ac- 
companying drawing showing schematically a milking 
parlour in which a milking robot is disposed. 
[0009] In the drawing there is represented a loose 
house 1, in the longitudinal direction of which there is 
arranged a feed alley 2. At both sides of this feed alley 

2, over almost the entire length of the loose house 1 at 
the sides of the exterior wall, there are provided cubicles 

3, and, at the side of the feed alley 2, there are disposed 
feed stands 4. Via doors 5 and 6 in the cowshed 1, by 
means of a tractor driving in the feed alley 2, it will be 
possible to transport hay feed to feed grooves and/or 
concentrate to feed troughs in the feed stands 4. The 
arrangement of the cubicles 3 and the feed stands 4 is 
such that there remains sufficient walking room for the 
animals between the cubicles and the feed stands, so 
that they are allowed to move to a sufficient extent and. 
in principle, to walk around in the cowshed. Near the 
short side of the cowshed there is a milking parlour 7 
where a machine for automatically milking animals is ar- 
ranged, which milking machine is provided with a milk- 
ing robot 8 for automatically connecting the teat cups to 
the teats of an animal, respectively disconnecting same 
therefrom. Between the milking parlour 7 and the short 
side of the cowshed 1 there is provided a computer room 
9, in which there is arranged a computer 10 as well as 
all the equipment constituting part of the milking ma- 
chine that is not accommodated in the milking parlour 7 
itself. The milking parlour 7 is provided with an entrance 
door 11 and two exit doors 12 and 13. Via the door 11 
animals can enter the milking parlour from the loose 
house, while the animals can return to the loose house 



imal depending on the quantity of milk supplied by this so from the milking parlour via the door 1 2. As soon as 



animal, e.g. in the last 24 hours, in relation to the quan- 
tity of milk supplied on average per animal over a group 
of animals - often constituted by the herd present with 
a farmer - in said period of lime. 
[00071 Besides to a method, the invention also relates 
to an implement for automatically milking animals which 
are allowed to walk around freely and to go to a milking 
parlour including a milking robot (or being milked there. 



animal enters the milking parlour from the loose house 
or from the meadow via the loose house, the identity of 
the animal is ascertained in a customary manner. By 
means of the animal identification system used therefor, 
there is obtained access to a data file present for this 
animal in the computer of the system. In said file there 
are inter alia recorded data which are relevant for an- 
swering the question whether or not the animal is to be 
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milked. 

[0010] Next to the milking parlour 7 there is provided 
a separation room 14, which is accessible from the milk- 
ing parlour via the door 13. The separation room 14 is 
further accessible via doors 15 and 16. In the room 14 
animals can be separated from those in the loose house 
of the cowshed 1, e.g. because they have an udder 
shape being such that the teat cups cannot be connect- 
ed automatically, because they have to be inseminated 
or because their hoofs have to be cut, in which cases 
the farmer can bring the animals e.g. via the door 15 into 
the separation room 14, but also because mastitis has 
been diagnosed with the animals which are present in 
the milking parlour 7 and then are led from there via the 
door 13 into the separation room 14 instead of into the 
loose house of the cowshed 1. Into the separation room 
there may also be led the animals presenting them- 
selves at the milking robot within a too short period of 
time after their last milking run, in particular when they 
are expected not having to stay there for a very long 
time prior to still being milked. The farmer can get ani- 
mals out of the separation room 14 via the door 16. By 
means of the computer 10, which is used otherwise for 
the control of automatically milking and automatically 
connecting the teat cups to the teats respectively dis- 
connecting same therefrom, as well as for executing any 
operations that might further be of importance for the 
milking, there can be recorded the number of animals 
which are led from the milking parlour 7 to the separation 
room 14. However, when the farmer himself leads ani- 
mals via the door 15 into the separation room, or gets 
animals out of there, e.g. via the door 16, then the 
number of animals present in the separation room re- 
corded in the computer 10 will not correspond with the 
reality. In order to avoid this drawback, there are avail- 
able counting means 17 connected to the computer 10. 
These counting means are preferably disposed near the 
doors 15 and 16 and can manually be controlled by the 
farmer. When the farmer leads an animal via one of the 
doors 15, 16 into the separation room, he will be able, 
by controlling the counting means 17, to make the 
number of animals indicated thereby correspond with 
the reality. Likewise the farmer, when getting an animal 
out of the separation room 14 via one of the doors 15, 
16, will be able, by controlling the counting means, to 
adapt the number of animals present in the separation 
room, so that, because the counting means 17 are con- 
nected to the computer 10, at all times the correct 
number of animals in the separation room is recorded 
in the computer 10 and indicated, if desired, on a display 
disposed on the counting means 17. When, in the ab- 
sence of the farmer, loo many animals are led from the 
milking parlour 7 to the separation room 14. it will be 
possible to put an alarm into operation for alerting the 
farmer that the number of animals in the separation 
room is too large. 

[0011] As already pointed out, animals may present 
themselves in the milking parlour or near thereto, while 



they have already been milked recently. For that reason 
there has to be defined a milk criterion that has to be 
met in order that such an animal is then to be milked 
again. This milk criterion can be constituted by the 

5 number of animals (p) that should at least have been 
milked since the last milking run of this animal, in order 
that the animal, after having presented itself again in the 
milking parlour or near thereto, is to be milked again. 
This milk criterion can be defined on the basis of the 

10 quantity of milk (m x ) supplied by one animal by means 
of the milking robot in a fixed period of time (T) and the 
quantity of milk (m) supplied on average per animal over 
a group of animals in said period of lime (T). tn particular, 
the milk criterion is defined on the basis of the relation 

r 5 ( m x / m) between the quantity of m ilk (m x ) supplied by one 
animal by means of the milking robot in the period of 
time (T) and the quantity of milk (m) supplied on average 
per animal over a group of animals in said period of time 
(T)- 

20 (0012] When starting from a situation of sixty cows 
which are to be milked three limes per 24 hours, where- 
by each milking run takes approximately eight minutes, 
then it appears that, when the quantity of milk (m x ) sup- 
plied by a specific animal corresponds to the quantity of 
25 milk (m) supplied on average per animal over the group 
of animals, it is desirable first to milk approximately 20 
other animals before milking said specific animal again. 
A functional relation between the minimum number of 
animals (p) that have to be milked first between two con- 
30 secutive milking runs of a specific animal and said rela- 
tion (mjm) is e.g. p - (6,94 - 2,47. m x /m) 2 . This means 
that for high productive animals a smaller number of an- 
imals have to be milked prior to milking such a high pro- 
ductive animal again. For example, when a specific an- 
imal supplies 25% more milk than the average animal, 
so that nym = 1,25, then at least only eight animals will 
have to be milked prior to milking again this animal after 
same has presented itself in the milking parlour or near 
thereto. When a number of animals have been milked 
exceeding the calculated number (p) by a fixed value 
(n), or when certainly the greater part, e.g. 2/3, of the 
number of animals present have been milked, Ihen an 
animal presenting itself again in the milking parlour or 
near thereto will be milked immediately, independently 
of the fact whether the production is high or low, so in- 
dependently of the relation m^/m. 
[0013] By means of this system of calculations of the 
minimum number of animals to be milked in the interval, 
whereby the individual animal is taken into account, 
there is obtained Ihe advantage that high productive an- 
imals are better treated. They are earlier admitted to the 
milking parlour as long as Ihey produce much milk and 
have automatically to wait longer when the milk produc- 
tion decreases in the course of the lactation period. Low 
productive cows can no longer harm the efficiency of Ihe 
robot by occupying same unnecessarily, until e.g. four 
times per 24 hours. They are restricted to two or at Ihe 
most three milking runs per 24 hours. 
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[0014] It is noliced thai the invention is not restricted 
to the embodiment shown and the calculation example 
given here. In and around the point p = 20, the second- 
degree relation between p and m x /m can also be re- 
placed by a suitable linear relation. Furthermore, in case 
of an other number of animals or an other duration of 
the milking run, there can be applied an adapted relation 
n p and m^m. 



1. A method of automatically milking animals which 
are allowed to walk around freely and to go to a milk- 
ing parlour including a milking robot and which, prior « 
to possibly being milked, are automatically identi- 
fied, in which method the moments when an animal 
has been milked and the quantity of milk supplied 
thereby by the animal are recorded and on the basis 
of the quantity of milk (m x ) supplied by one animal ?o 
by means of the milking robot in a fixed period of 
time (T) and the quantity of milk (m) supplied on av- 
erage per animal over a group of animals in said 
period of time (T), there is defined a milk criterion 
that has to be met in order that this animal, after ?5 
having presented itself again in the milking parlour 
or near thereto, is to be milked again, character- 
ized in that the milk criterion is constituted by the 
number of animals (p) that should at least have 
been milked since the last milking run of this animal, 30 
in order that the animal , after having presented itself 
again in the milking parlour or near thereto, is to be 
milked again. 

2. A method as claimed in claim 1, characterized in 35 
that this minimum number of animals (p) is a func- 
tion of the relation {mjm) between the quantity of 
milk (m x ) supplied by one animal by means of the 
milking robot in the period of time (T) and the quan- 
tity of milk (m) supplied on average per animal over <o 
a group of animals in said period of time. 

3. A method as claimed in claim 2, characterized in 
that the functional relation between the minimum 
number of animals (p) and the relation (m x /m) in an *5 
interval around the value p = 20 is approximately 
according to p = (6,94 - 2,47.m x /m)2. 

4. A method as claimed in any one ol claims 1 to 3, 
characterized in that, when since the last milking 50 
run of an animal there have been milked a number 

of animals exceeding the calculated number (p) by 
a fixed value (n), the animal, after having presented 
itself again in the milking parlour or near thereto, is 
to be milked again, independently of the value of 55 
the relation (m x /m). 

5. An implement for automatically milking animals 



which are allowed to walk around freely and to go 
to a milking parlour (7) including a milking robot (8) 
for being milked there, which implement is provided 
with an animal identification system and means for 
establishing the quantity of milk yielded from each 
individual animal, and with a computer (10) 
equipped so as to define, on the basis of the quan- 
tity of milk supplied by one animal by means of the 
milking robot in a fixed period of time and the quan- 
tity of milk supplied on average per animal over a 
group of animals in said period of time, a milk crite- 
rion that has to be met in order that the animal, after 
having presented itself again in the milking parlour 
(7) or near thereto, is to be milked again, charac- 
terized in that the milk criterion is constituted by 
the number of animals (p) that should at least have 
been milked since the last milking run of this animal, 
in order that the animal, after having presented itself 
again in the milking parlour or near thereto, is to be 
milked again. 

6. An implement as claimed in claim 5 characterized 
in that the computer (10) is equipped for applying 
the method as claimed in any one of claims 1 to 4. 



Patentanspruche 

1. Verfahren zum automatischen Melken von Tieren. 
die die Moglichkeit haben, frei umherzulaufen und 
zu einem. Melkstand mit einem Melkroboter zu ge- 
hen. und die vor einem etwaigen Melken automa- 
tisch identifizierl werden, wobei bei dem Verfahren 
die Zeitpunkte, zu denen ein Tier gemolken wurde, 
und die dabei von dem Tier gelieferte Milchmenge 
aufgezeichnet werden und auf der Basis der Milch- 
menge (m x ), die mittels des Mefkroboters innerhalb 
eines festgeleglen Zeitraumes (T) von einem Tier 
gewonnen wird. und der Milchmenge (m), die inner- 
halb des Zeitraumes (T) im Durchschnitt pro Tier 
von einer Gruppe von Treren gewonnen wird. ein 
Metkkrilerium festgelegt wird. das erfullt werden 
mufi, damit dieses Trer, nachdem es sich erneul bei 
Oder nahe dem Melkstand eingefunden hat, wieder 
gemolken wird. dadurch gekennzeichnet, dafi 
das Melkkriterium durch die Anzahl von Tieren (p) 
gebildet wird, die seit dem letzten Melkdurchgang 
dieses Tieres mindestens hatten gemolken werden 
sollen, damit das Tier, nachdem es sich erneut bei 
Oder nahe dem Melkstand eingefunden hat. wieder 
gemolken wird. 

2. Verfahren nach Anspruch 1, 

dadurch gekennzeichnet, dafS diese Mindestan- 
zahl von Tieren (p) eine Funktion des Verhaltnisses 
(m» zwischen der Milchmenge (m x ), die mittels 
des Melkroboters innerhalb des Zeitraumes (T) von 
einem Tier gewonnen wird, und der Milchmenge 
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(m) ist, die innerhalb des Zeitraumes im Durch- 
schnill pro Tier von einer Gruppe von Tieren gewon- 
nen wird. 

3. Verfahren nach Anspruch 2, 5 
dadurch gekennzeichnet, daft die (unktionelte Be- 
ziehung zwischen der Mindestanzah! von Tieren (p) 
und dem Verhallnis (m x /m) in einem Bereich urn den 
Wert p = 20 etwa lautet: p = (6,94 - 2.47 m x /m) 2 . 

10 

4. Verfahren nach einem der Anspriiche 1 bis 3, 
dadurch gekennzeichnet, daft das Tier, nachdem 
es sich erneul bei oder nahe dem Melksland einge- 
funden hat, unabhangig von dem Wert des Verhalt- 
nisses (m x /m) erneut zu melken ist, wenn seit dem 15 
letzten Melkdurchgang eines Tieres eine Anzahl 
von Tieren gemolken wurde, die die berechnete An- 
zahl (p) urn einen festen Wert (n) uberschreilel. 

5. Vorrichlung zum automatischen Melken von Tieren, 20 
die die Moglichkeit haben, frei umherzulaufen und 

zu einem Melkstand (7) mit einem Melkroboter (8) 
zu gehen, urn dort gemolken zu werden, wobei die 
Vorrichlung mil einem Tieridenlifikationssystem so- 
wie mil einer Vorrichlung zur Ermittlung der von je- ?s 
dem einzelnen Tier gewonnenen Milchmenge ver- 
sehen ist sowie mit einem Computer (10), der dazu 
ausgelegt ist, auf der Basis der Milchmenge, die 
mittels des Melkroboters innerhalb eines festgeleg- 
len Zeitraumes von einem Tier gewonnen wird, und 30 
der Milchmenge, die innerhalb des Zeitraumes tm 
Durchschnitl pro Tier von einer Gruppe von Tieren 
gewonnen wird, ein Melkkriterium festzulegen, das 
erfullt werden mufi, damit das Tier, nachdem es sich 
erneut bei oder nahe dem Melkstand (7) eingefun- 35 
den hal, wieder gemolken wird, 
dadurch gekennzeichnet, daft das Melkkriterium 
durch die Anzahl von Tieren (p) gebildet wird, die 
seil dem letzten Melkdurchgang dieses Tieres min- 
deslens halten gemolken werden sollen, damit das <o 
Tter, nachdem es sich erneut bei oder nahe dem 
Melkstand eingefunden hat. wieder gemolken wird. 

6. Vorrichtung nach Anspruch 5, 

dadurch gekennzeichnet, daft der Compuler (10) *$ 
dazu ausgelegt ist, das Verfahren nach einem der 
Anspriiche 1 bis 4 anzuwenden. 



Revendications 50 

1. Procede de traite automatique d'animaux qui peu- 
venl marcher tibrement aulour d'un box de traite in- 
cluanl un robot de traite, el aller jusqu'a celui-ci, el 
qui. avant d'etre de maniere possible traits, sont 55 
identifies automaliquement, procede dans lequel 
les moments oil un animal a ete trait et la quantite 
de lail produite de la sorte par I'animal sont enre- 



gistres, et sur la base de la quantite de iail (m x /m) 
produite par un animal par rintermediaire du robot 
de trait pendant une periode de temps (T) fixee, et 
de la quanlite de lail (m) produite en moyenne par 
animal d'un groupe d'animaux pendant ladile perio- 
de de lemps (T), on definit un crilere de lait qui doit 
etre satislait pour que cet animal, apres s'etre pre- 
sents de lui-meme a nouveau dans !e box de traite 
ou a proximile de celui-ci, soit trail a nouveau, ca- 
racterise en ce que le crilere de lait est conslitue 
par le nombre d'animaux (p) qui doivent au moins 
avoir ete iraits depuis le dernier tour de traite de cet 
animal, pour que I'animal. apres s'etre presente de 
lui-meme a nouveau dans le box de traile ou a proxi- 
mite de celui-ci, soil trait a nouveau. 

2. Procede selon la revendication 1, caracterise en 
ce que ce nombre minimum d'animaux (p) est fonc- 
tion de la relation (m x ) entre la quantite de lait (m x / 
m) produite par un animal par I'inlermediaire du ro- 
bot de traite pendant la periode de temps (T). el la 
quantite de lail (m) produile en moyenne par animal 
d'un groupe d'animaux pendant ladite periode de 
temps (T). 

3. Procede selon la revendicalion 2, caracterise en 
ce que la relation fonctionnelle entre le nombre mi- 
nimum d'animaux (p) et la relation (m x /m) dans un 
inlervalle situe autour de la valeur p = 20 est ap- 
proximativement conforme a p = (6.94 - 2,47 <m„/ 
m))2. 

4. Procede selon I'une quelconque des revend ica- 
tions 1 a 3. caracterise en ce que, lorsque depuis 
le dernier lour de traite d'un animal, un nombre 
d'animaux depassant le nombre calcule (p) d'une 
valeur fixe (n) a ete trait, I'animal. apres s'etre pre- 
sente de lui-meme a nouveau dans le box a traite 
ou a proximite de celui-ci, est trait a nouveau, inde- 
pendamment de la valeur de la relation (m x /m). 

5. Installation de traite automatique d'animaux qui 
peuvent marcher tibrement autour d'un box de traite 
(7) incluant un robot de traite (8) et alter jusqu'a ce- 
lui-ci pour y etre trait, installation qui est munie d'un 
systeme ^identification d'animal et de moyens pour 
etablir la quantite de lait produile a partir de chaque 
animal individuel. el muni d'un ordinateur (10) equi- 
pe de maniere a definir, sur la base de la quanlite 
produile par un animal par rintermediaire du robot 
de traite pendant une periode de temps fixe, el de 
la quanlile de lait produit en moyenne par animal 
d'un groupe d'animaux pendant ladite periode de 
temps, un crilere de lait qui doit et/e satisfait pour 
que I'animal, apres s'etre presente de lui-meme a 
nouveau dans le box de traite (7) ou a proximite de 
celui-ci. soit trait a nouveau, caracterisee en ce 
que le crilere de lait est conslitue par le nombre 
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(Tanimaux (p) qui doit au moins avoir ete trait depurs 
le demier lour de traite de cet animal, pour que I'an i- 
mal, apres s'etre presente de lui-meme a nouveau 
dans le box de traite a proximite de celui-ci, sott trait 
an 



Installation selon la revendication 5, caracterise en 
ce que I'ordinateur (10) est equipe pour appliquer 
le procede tel que defint dans I'une quelconque des 
revendications 1 a 4. 
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